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Abstract of JP 7086921 (A) 
PURPOSE: To improve a processing speed by 
providing an arithmetic and logic circuit in an on-site 
programmable digital signal processing integrated 
circuit and storing logic equivalent to a desired 
analog circuit element in it CONSTITUTION: This 
on-site programmable digital signal processing 
integrated circuit 10 farmed by CMOS for instance 
inside a semiconductor die is provided with the 
arithmetic and logic circuits (ALUs) 12-1-9 and D/A 
converters 14-1-2 and A/D converters 16-1-2 , etc., 
receive off-chip analog input/output signals through 
an l/C block 18. Mutual connection elements 22 and 
24, eta, for mutually connecting respective circuit 
blocks are arranged and they are provided with an 
anti-fuse and a path transistor, etc., and enable a 
mutual connection program by a user.; The logic of 
the respective ALUs is respectively equivalent to the 
specified analog circuit element and thus, Von- 
Neumann limitation is evaded. 
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iiiaffis^^© -5 5 ©sirs *fc*s* 
8ig©ttfEx-f^jvA*fcSsBrr5fc»©, meal 

«E»ttfRfc«UM-«. Wi^py^A^nBftT-f 
?*JWMnmBBb 

fcl^OPROMInlB^ 

fc< £t> 1 OOP ROM®B0ftfE3S&07 KPXA* 

te&xw 5?*;w»«3*«iaB. 

[000 1] 

um±.nwm»m *WHtt. m«@BfcPu n# 
matron y - ^5;*)wwwwBB»fc»r*. 

[00 02] 
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* 3>rtl/-5\ A/D«SHB. 

>5>X* • 7K«ci!oltt©tB«fcMBahT*fc. 

£n£0[HjBtt, 7±n^-$/XxA0«2W8«S** 

at)*, ssL 4>999W& zm? 

UTb*3fc* En&©@B&*J8fcfc*. R1K 

•fl!»fi#**IC«» S tl-5 0 T& tf hlifc & fcK 
^<B£5fc0B©l#W*, XxV*- ->XxA^xktf 
5*3 >• "fey h fc«ffi£tl**~x* ^fSSTfe^. 

[0 0 0 3] 7*a^@B0«iW0*£&3X«B 

joe fl*©@»cEHE-n*n©«snj5>yTfft*. £ 

[0 0 0 4] Xl^hO^XTOfc? 1O0HSW& 

n»i, • rUWa y • -fey hTHttfcfffetiT 

[0 0 0 5] f^3>-t^K bfx*- 

tffey h • lo-^ TstV* • i'XxAfc^OH&ft 

T?**. tV»5©fet 7^D^E«6Hltfc«M*n*h 

[0006] c©HHfc«f«ifll*a)7yn-9 ; oi^ 
^, x-r s^^^awa (dsp> atfe*»^r»fpr 

xA £8#«fc^^>X , r A hT^- 21 

[0 0 0 7] cn&0*»DSPT/*fX0**»&R 
*<0^n-feyU-«|g^7^D^^©^-1 , A- 
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c o o o 8] • xv v*)vmG$mm&\z%t 

Sfc? io07/n-^ x;p-7iryh (El -A 
y a t) \Ztt?Z*®mmS 1 0 7 1 4 6#TO§fc 
^SftTV^o JKflftifTrte, 7xD^IIlB^> ? :x-;i/ 

^^IIS^i^-M^ «©fpgatM^I: 
[0 0 0 9] ^ffi$Xtf-H7y^-r^fc«)fc^n-fe:y i0 

rc 0 z.<Dmmv>&n&£, mimd (^s^^Sx- 

*) ^diSlMD (¥-^1t-^) tirr*. 

yD-'i>yMt 7*>-/^v>tf#®-CfcO, & 
[0 0 10] #fgBJ<DB«Jfc> ^^<D®ig£ja&1- 

[0 0 11] *%W<Dh? l^OBWi, §*©ftig£ 

[0012] #S§0J§©k? locogwa, a-if#^;i . 

[0013] 5 locoewtt, a— mm 

[0014] 

[wss*ft-r§fc»o^sa *s8wcj:nfct mm? 

^-f ftfcJMtetu coattBBC, (AL 
U) @!K07W^W. a-if -r/n^AlIffl 
fctt5S»7-*x*x>tt ALU@807Wtt 
gStl*. T^W'7tD^ (D/A) «ft8&£fc 
tt.71-u9*?4 9tnV (A/D) SUfflfc^tflO* 

(P ROM) SfcttKRDUffi^^y (ROM) &£0 
«0««§rB:/oy*fc, £0llSl5JB*W±fcEtaT 

B©B©»E»«*^ndf7AU <®*©ALU[§JB© 

[0 0 15] 
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*>-y*T>-#HW*y*fcB»rs. #58§8GD« 
ALUBBtt, &^tC7xD^EBMiii£«Tfc5 

©ALUUBfc, a— if • 7ny?ATTO^»BBBtl 
SVifc*fcttA/D<>^-7x-XBBt) 
b< teD/A-f >*-7x-X0Biffi5g$g$n*. 
[0 0 16] 

[HKM] y§j&f Tfcntf. *»W©TE<dRWj&i, M 

[0 0 17] S-fHl MWTTSfc *»W©«F*lx^ 
S^g[[9lB<3D0ffCD7-^x^5 1 V^$nT^5o 

[0 0 18] **ffl©a»^n«r7AWIB&7 s -<5?^^ 
M^ffl^S(UB lOtt. «W12-l*S12-9fc 
^SttSSfBBI® (ALU) 0B©7W^ t f J 'C.>lcffe 

n*. ra©fc&* ffiniattK 12-1*612-9 

^SCDfflCDALUlHlB^fcttffi© K7J hEUSttffl 
■CSSZltSttmfcBftT^St^^A^ HI ©7- 

[0 0 19] ffit»£fcbT, '>fc< fcfe 1^©7tD 
^■r^W (A/D) aSfcg@B£i!>&<£felO 
Or-f^-7tny (D/A) S^»@B«. AL 
UHBt*te2irtMHBB±fcE«Tf*S- 01©§&?JS 
flTtt. 2^©A/D0B1 4- l«J:tf 14-22:2 
■3COD/A0B1 6-143«fctfl 6-2«3nt^ 

tt. A/D£&$14-lfc<fctfl4-2£D/A&& 
SI 6-lfefctf 1 6-2tt, *&53©7 

-^ft i o*«Eia*na««iBiB^©MjaftiS 
fcE**tis^ aai*T?*n«. :n^r/Hxo 

EB#*t LTRIBWOBBT** c: t *«W"ST 

[0 0 2 0] ttflE^HUK^NS^ SScDAffl* (I 
/O) tr>£®ttT* 2:©iMHalBfc«*tft»U. ^ 
©*aiHlBtOWT««OT€^DflS[D-r*. *SWO 

7-^rX^5 1 ^G>^CD$M^fclg^6nS I /Otf 

I/Ot?XD^>-^ »-OI/0?Dy^l8i 
LT0^1-S^ a«*Tftfltt I/0?D^1B 

^i§c© i /o t:>£g-r;i t^y^r^-cs^ao 
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[0021] te©fflil@»:/n?#fiL mzfimLft® 

tf, lim PROMf/HX2 0-1^2 0- 
*^^aiEl»7^^^Yl0rtlCffi©$ 

nws. n$g£&-e&fti£ ram@s^romi§i^ 

£©te©;M 7©lHJ8g*£* *K^c07-^x^^V 
[0 0 2 2] O.— If • ^D^7AUffi«S»lfi 

[0 0 2 3] a— SP • 7n^Z^ffifc«£ft«7-+ 

sswww^sfts. z.nt>(D3--"*?-7v>?y&v] 

CD#, *@&I?3I4 8 9 9 2 0 5^ XBttft£5 0 7 
0 3 8 4*&J:tf#B1ttF*5 1 8 1 0 9 6*ffcBl^£ 
ftfcfc©fc£\ ^SOKftO^nSHfirrST^ti- 
Xt> *@ftf*?g4 8 7 0 3 0 2#fcfB®©7-*x£ 
^*TPlI^$ftfcfc©fc£©^X • h7>vX^^t 

£^f-fe©T*6z:fc&BRT£ST?a53. 
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JHfc*^ttW0J*0EBtt* &J8©0®£*§Bffl 
[0 0 2 5] *&«®7— *x£?*©^®IIMt& 
£<D7-*x£^irrt©BB«&®7W®ft 



<#B¥7-8 6 9 2 1 

hftOlWBTftViW*, #@#B?ig4 8 7 0 
3 0 2^ #S4#fF3l4 7 5 8 7 4 5*t**ff*B#» 

^507372 9^nrv^. 
[0 0 2 6] S£*?ftft& tis&iai#m±ir*> 

£T&35o ALU[§IB#&©ffl*»»tt, ^ 

JL KT*&ttfcff®* BfeEfcB«ALUfc*£ft 

a. u*u cyr**>xttBBft» * 

ttft«&&£i*«»b**. £ft5©©^©&&k\ ft 

fcftfc, *-©«*WKi»ASn«a-1f -yny^ 
[0 0 2 7] a-tffc±-3TSB*n*a»OHB«* 
14-1 £<ktf 1 4-2 0HJ# tD/A^^ 16-1 

fcitf 1 6-2oHfcB7&*vr»*#t IfeSt®®©*!* 
B^ 6rt«(0«aftW*y^^fc7^«Tf ** t 

«s»«®»wu-^tt, b 1 testis* o\z 1/0 
?uy> 1 8 tx*aat*«osB»»y/^^2 4 

6 lc«9i-r * * 3 K:-»tSJ©S ft* <fc 0 
[0 0 2 8] C2n?B2A£#JRTafc* *%^C07- 

^Tt^^-wfem \zm\sitm&&$. h A L U 

Bftl2 0tt&£:flJ£K ^av^B»ar»*ftW 
ALU12H t©a©BB^<0«*CMOSl(!j« 

ALU0S^ia 2 Afc5*£ftfc@B©JBB***Wfctt 

ffl-e#*ctftBiW5"e*53. 

[0 0 2 9] #BW©a«Eff*l/^ i *JB«fcJ:ftK> A 
LU12IC, &1<D2 : 1 V;l^^l/^2 6 £8*2© 
2 : lT;HFyu*^2 8fltfr£ft*. » 1^)1*^1/ 

d©n», ALU*W5r^-/Hh 
©@T?&*. *5BW©ftK©WS!iac«fflSft*W 

5HML *^X*oB©«WBMWfcJ:oTBSR 
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[0 0 3 0] L*U -»©*ffl»»Ttt» 

>Att[sI»<DSJE&, A#mjBEJ:DQ (KSS) «« 

V>. Qt** 1 0 Og^CDil&^fc&O, ZLtDtctib. 10 

yb€*lm-rs«#*C, t^D/AiaiS©^ 

gD©ALUx-*SBfct 8tf?HIfcV> 
LI 0 fcfy hig^-rsd^T^So ^(D^lcMTS 
5 1 -DOmOSifi. A LU@B 1 2 (D1--CT2: 8 bfy 
hBfcfcblOlfyhfcWftSU K-^*ffla» n> 

IslBk::/n^AbT. 'jr^^xttaB^a-Jl' 
"s©A*«#®Wrei*SU Cflfccfc^TALU©* 

[0031] m&m2h*&mtz>t, sgi©2 it 

6<Dt-?A13 (A£B) tt, n@©A 
l3rtX3 0&&m2\Z&m2tU 2g2©2 : \ ^)Vf 
yVW2Wr-$\-h (CtD) tt, nfflOA^A* 
X 3 4 £<ktf 3 6 fc&$£n*. *R©tt©«l«3OTIffi 50 

fcft. »S»lC»fca*l&TALU12fr&ai5Cfc# 
#£U>. A*/W3 0, 3 2, 3 4*5<fctf 

3 6©-»#ALU:/ny£fr6#¥fcdi* -Wil 

©ALU 1 2 - 1©K*£T, &#3 0 a£i;tf3 2 a\Z 

V>«k5fc, lo©ALU®Bl 2-ltftH^OJ:9a: 40 

-C&n«> t^T<DALU®B^«<Z)»«Tf*5Ct 

[0 0 3 2] »lS«fcl«g2®2 : lW/l/i'W 
«WA*3 8*«i:ff4 0«, C(O*Bl0BOVCC«tt 
ftfi«W*4 2t. ^9>H*tt*fi«W*4 4 
t, HmSttttVfMS. 4 8*J;tf5 0 2:MtMI 

■Jy£XO. m*3 8^4 0ti^4 2, 4 

4, 4 6, 4 8fcJ:tf5 0&Efc©^fc***3&H 50 
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Hft*S*K»#4 6,48 « <Jctf 5 0 OVttlfr&t 
bTx-^tt^^BH^bTlHlB0a^+fcffi^«i^i 

[0 0 3 3] 3*£T?»ntf, ALUCDA*€*»W 

*x?» cn5©®Bs*3&craw*52ifcfe3iflf-r*-c* 

[0 0 3 4] Jglfccfctfil2©2 : 1 V^t^I^-*© 
ffl*tt, gjE@B5 2^iy5 4fc|pJB , 6tl*. 
||5 2^5 4(Z}8ieit A*©x-*««teWl» 

0B5 2^J:tK5 4(DOTA*5 6^cfcr;5 8tt, 

[0 0 3 5] «ft®B5 2feJ:tf5 4©ffl*tt, ^y^ 1 
A5y?6 0££tf6 2&BHri~$. ^^A5sr?6 
0SJ:tf6 2®ffl*tt* iPJW64©A*W&»*r 
So j&Dg£6 4| e k a«©*tfy MH*»lHlBi:-r*C 
Jn*S64©tB*«> 7^B6 60X* 
*B»f*. 7yfB6 6CDtti^ B*;tA6 8fc» 

[0 0 3 6] A^y5 L 6 0^<kt;6 2i:B7y^6 6 
\*s «MIilB7 0fcJ:oTftlfll*tlS. »IhIB7 0© 
BAtt. ALUio»ffftH»ftbT. £©0B©ifrfe 
ALUfcJ:oTja«n«jEbVix-^©9«t« 
S^tlSCtS^IE-rSJlt-CfeSo HfP@B7 0». 
ZUy* (CLK) A*7 2, -f*-^ (EN) A^J 
7 4^i;0:A7Jl/T^A (INRIN) A*7 6$r^T 

So £ne>©A;*m> 2o©^py^sr^t)^cLK 

A»7 8^«t^CLKBS8 0^ 3^©-^^5S^ 
^*8 2, 8 443cfctf8 6££frffiS»«TMJy?A 

ica*a*n*. cn^©A*«s«> »ftiA*«©s 

[0 0 3 7] Hf|HB7 0kL 4O0B*ftffT«. ffl 
*A ($18 8) B, 7^A7^6 0^W6 2©^ 
Dy»£JHkU Hi^B 089 0) tt, 7yfB6 6© 
^□y^«B*«. INROUTI9 2H ^/a- 
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ol-JVOA*^ ( I NR I N) Atl\Z&ffii<nZAl3 
^ffi^H^C&S. DATARDY$l9 4tt, 

[oo3 8] as»T?*ntt £©££@££vji^:/ 

fTStl5AX^ASiS«iBS*fT-r5J:5K:H2©AL 

[0 0 3 9] ZLZrm2B&&m?Zt. tmmtfflzi 
$nX^D, H2AOALU0BOi6!B(@B«»O»# 

7i-X"C I NR I NBZl I NROUTWSfflSft 

»!/^;w^sn*3re, • m b© (a 
+b) /2£<fcoT¥*3flre£So 

[0 0 4 0] Si»T*nH *»»OALU^a- 

•♦U UfctfoT, *©safctt£*as 

[0 0 4 1] *JfiWO*SjW»7-*T^5 1 *©»lJ^ 
«SSMa#fi«fflbT, §&»*&£&£© 

ft *©J;5&WI«. *©ffl*#*E»^fc*S» 

a l uiz&^T&ftztizmfttm-v? □ ? 

[0 0 4 2] J8£tt, ALUEBjWn* (MJI) OUt 

BJR& »B©**«i&«>4ft*JB3lTf*S. l/*U 
*©S**fr5@B#. 2©^#iilTfctel3 2, 4, 

[0043] Hfcatfciit, cn5o->7hiff 
«> astt«7-*7"^^YK:a*ab2:t3^es. 

fit »S©#¥ffiS&tti§ft 22-lJGt^L22-6t 
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nmr^m&<mmMmm»2 4 - 1 m>h 2 4 - 
6*t*snTVi*. X£©*tt-£n-e* 

x*©y-H*, -fStey-h«5 8-lfcV>L5 8- 
1 l©56©l^fcJ«»Sn*. 
[0 0 4 4] S«*T?*ntf» *#2 2-lfc1*L2 2 
- 6 #» 3*# 24-lfc^L24-6 ^©7- 

*©ssk y-m5 8-6j&rr^y-f^fc*nrvi 

\z, mi 5 8 - 5 tntr* 7\z2ftT^z%&\z 
tti ify hfcW-^^i©^ic->7 h-etr, jr- 
hS 5 8-4#7*x>f 7fc3nTfc**&fctt2Hy 
K 7-hWi5 8-3#7*7V:/fc3nTV>*»&fc 

58-7fcv>L58-n *tw*anTv**«&fctt. 

[0 0 4 5] 3J6*Tft*L«. 7>^ta.-Xfc£©te 

>?fc a-XfcJ:oTlfe&T£, fcfr©t> h - h 
7>^fci-XoS«e9^n^^5>yK:J;o 

[0046] ®3 fc*snfcfe©fc«fi©/ta=8fc«, 

«P*2 2£<fctf 2 43fcf 0*¥tSiao«5*«»*© 
«fei<£ijW«, £fc, ALU©A*/tX3;fctt 
ffl*AX«aS^7---*x^^ir©*¥* < fct«fiO 

©RJWi* JWIHSM^:^ B»ALU©»flsfc« 

«a7^D^i«w«ste«H-©a«T 

[0 0 4 7] 2:©fe&©^©l^i:LT, T^^JP 

atttbraiB-rsALuigB^ ^©^?K©mffi& 
40 ©gfa^s-rtbT, tn*a*«»*«R 1 » (v* 

-Vb ) /Rtot*t*lfiy h • ^;Mt€ffl 

*-r«. 2©^#»tbT©R©»»* l^fiuoey 

h&g^ffi*/tX^>7h-TSC:i:ICj:t?T, ALU 
HRfc^Mfcyn^A-rsct^-c**. 2:©HS 
1 ^ n y ^ • -tJ-f ^;i/T^KT^, ^©x^ i?*)\> 

Sfittt> ^ny^ •^^jpfcH-©«tB* rat? 
2z><D*mmmt&®?u#72*i$tiitjm 

5» 3>x>1J-ttV=Vo + (I/O tfcD, C 
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h7>x, bjpmhb. u>nv-9 % mmfc? 

[0 0 4 8] *Rffl©ftWBBTtot r-fymLU 

tt* ^fty-b • 7W. FPGA££OTALT?&8 
SOCEStttt. fe^SA* y-h'7K FPGA 

t; p a l \zW8 -znztot H-©Ercfr 5 c tare 

[0 0 4 9] *ftBCJ:&£ffl§lBlfc tB¥fc*X*T 27 
$/XxA©a*T©A/D^I*fettD/A«ft© 

[0 0 5 0] HJlTfBI4Afei:r;H4B**«1-*i:* 50 

f ^^¥©»ff©«fcbTSKStlTVi5. B4ARt 2 
?01Qtttt* 4 0nF3>x>1J-*5cJ;t/0. 2 5V/ 

*. 7^n^AA«£E*^ A/DJBtfgl 0 OfcWME 

n, A/DSE»aioo», alui 0 2fc 

ALU10 2I1 B4A®BB©fittRl£:b 
T««»5J:5^Py9A*nTVi*. ALU10 4 49 

ALUlOBtt. attR2tbra«»5J:5^ny9 
AStU ALU10 8H fg<§8g&£l/tgS»3,J: 
57a^7A3n£. £©HIB£#J&*, 100MHz© 
2Uy9 1 1 Ofcct^TffiSi^ns. ALU10 2 (Jg 
ftl) fcL MIi = (Vii-Vi ) /lQSfttM**. 
ALU10 4 C3>x>U*C) tt, ttVi =Viprc» + 
(Ii +I 2 ) (10nsec/40nF) SffSI" 
5. fc*!U V,„ B , 

GOmjETfcD* lOnsecil ^Uy^MW^ 50 
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ALU10 6 (ffigC2) \L «Ii = (Vobt - 
Vi ) /l Qfcttjrrs. 6&fc> ALUl 0 8 OMR 
m tfi* MVodt =Vo B iprc, + (-0. 2 5) Vi £ 

[005 1] PROMH*2 0-l3;*:tt2 0-2©3 
■&0-**fctt GBSMfrlCtt) M#£* «<S§807 

STfe*. COJiSIHinBloeK. B4Cfc* 
MM^«BI« - 1 \Z t-j Tlttfre** £ £ 
[0 0 5 2] B5& IESA*«^ICl8'rSH4B(Dg 
COWSSOffi***, 7±D^iiiiS*xaa.U- 

Bofcfctc*4> r«Hs^7M 

[0 0 5 3] 06tt, #»AaaaSfcBi"*B4B0@ 
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[04 b] *%mzfcoTmzn%®4A<Dmmo 

[04 C] *S8Wfcftt>TSBBSti/t, JWfc7-f-H/t 



-198- 



(11) 



19 



[05] iE»X*»»£B'r«H4BOlsIBOff*X* 
[06] *»A**»K:B'r*B4B©B»©«*X* 
[07 A] 04A©HfsS[ilBO^CDW0T?fe^. 

[0 7 b] ffi*o/vf 7?*f >fctKr#fc0***jre 

*0TfcS„ 

[08] lMHzIEa&A^J-ii-r^07B(Z)[5IgW)A 10 
[09] lMHz*»ttA*fc«+SH7B©0»OA 

[010] *awo7-*x^^v&ffifflbT»^n 

5. 



•IMPF7-86 9 2 1 

it? 

[01 1 A] *»WfcftoTSBK*tl&a[WRLCHBI 
Btt©W£a**"BT?.*5. 

[01 IB] ♦aWfctto'OWSnftB^RLCHB 

bbcdmsw-tbt?**. 

io 8«^n^7AUffix-f^;^ffl3^S@» 

1 2 ALUOHJfe 

14-1, 14-2 A/D£&3§ 
16-1, 16-2 D/A&&SS 
18 I/O^D^^ 

2 0-1, 2 0-2 PROMtVHX 

22-l-s 22-6 iwmssm» 

24-1, 24-6 
26v 28 2 : 

3 0, 3 2, 3 4, 3 6 AA/tX 



[01] 



[03] 



PROM 



20-2^ 



PROM 



a i — 1 — i 



T 
32a 

30a- 



ALU 



-12-1 



ALU 



ALU 



ALU 



ALU 



^14-1 



A/D A/D D/A O/A 



^7 



-14-2 



-18-1 



^22 



vo 



Fia 1 

[04 A] 



r "24-1 ^"24-2 N v^24-3 v 1^24-4 v ,K"Z4-6 V ^2*6 





\ 





58*1 38-2 ^ 5M N S&4 53-5 X 68^ X 



584 

FIG, 3 



'^-22-2 



3^*22*5 



^22-8 



[04 B] 




-199- 



(12) 



W7-8 692 



I® 2 A] 




FIQ.2A 



[02 B] 







MR 


HEAD 


SET 




m 






ax 


EN 


IN 


FLOW 


FLOW 


LATCH A 


OUT 


LATCH B 


OATARDY 


T 


1 


1 


X 


1 


1 


1 


0 


0 


t 


0 


X 


X 




0 


a 


0 


0 


T 


X 


0 


X 




0 


0 


0 


0 




X 


X 


1 


0 


0 


a 


1 


1 DELAY 




X 


X 


0 


0 


0 


0 


0 


0 



F1G.2B 




-200- 



(13) 



[07 B] 



2-- 
1.6- - 
1 



05" - 
0 



-OS- 
-1 



\ 

I 



10 20 3D 40 



\ r\ ^ 

I / 



A/D -* 
100 



CLK OUTR 
A R1 OUT 



t3 



CLK1 CLK2 
ACQ 
OUT . OUTR 



OUTR 
A R2 



CLK ^110 



rem n I 

R2 AMP OU1 - 1 * 



AMPOU1 

cue a 



112 

D/A 



^108 



1)0 



F1G.7B 



[09] 



— v w 

VOUT 



CLOCK PULSES (lOnS) 



[08] 



too 

80- ' 
60- - 
40- - 



§ 




I 
1 
\ 
\ 
1 
I 

-80+ I 
I 



10 



CLOCK PULSES (30nS) 
FIQ.9 



— VjN 

— Vour 



ll 1A] 



CLOCK PULSES (30nSJ 
FIG. 8 



[010] 



V,N 



V|N-V2PREV 





120 


CLOCK 122 

I ; 


124 




t I 




i ( 


I f 




MODULE 
A 




MODULE 
B 




MODULE 
C 


IN — 


1 




1 




1 




INPUT B 




INPUT B 




INPUT B 




, Jt Jc Jc Jc Jc \ 




Jt)c ii k k k 


WWW 



IPREV + Ai — CLK2 



fig. 10 



-130 
-CLK1 



-132 



VlPREV+Jfc 



-134 
-CLK3 



xR 



V 1+ lxR 


— CLK4 


I 





FIG. 11A 



(14) 



7-86921 



II IB] 



Vc = VcPREV-lpREV/ r 



CLK1 



-148 



140 

2 



X-Vin-Vc 


-X- 









CLK2 



l = Y + Z 



CLK2 ' 



-146 



S_2 



Y- A -'PREV R 



CLK1 



xR 




F/G. f/fl 



—202- 



